INTRODUCTION
Paullinieae Kunth is the largest tribe in the family, comprising approximately 430 species characterised by a climbing habit, they are distributed mainly in the neotropical regions. The current tribe classification (RADLKOFER 1931 (RADLKOFER -1934 recognizes two subtribes, Thinouiinae with one genus, Thinouia Triana & Planch. and Paulliniinae with Lophostigma Radlk., Serjania Mill., Houssayanthus Hunz., Paullinia L., Cardiospermum L. and Urvillea Kunth. Furthermore, the tribe is cytologically the best explored. As the result of the cytological researches carried out on Paullinieae species, the chromosome numbers of 58 species are known and the karyotype of 32 of them have been described.
The most significant previous investigation of the cytology of Paullinieae, were those of FERRUCCI (1989) , HEMMER and MORAWETZ (1990) , NOGUEIRA et al. (1995) , FERRUCCI and SOLÍS NEFFA (1997) , FER-RUCCI (1997, 1998) , LOMBELLO and FORNI-MARTINS (1998) and FERRUCCI (2000) . These studies have proved to be taxonomically useful at the generic level, and in certain genera such as Cardiospermum and Urvillea at the infrageneric level.
As cytogenetic studies on the tribe can give us valuable information about phylogenetics relationships within and between the genera, a cytotaxonomical investigation is in progress in this tribe. As a part of this study, in this paper we analysed the karyotypes of Paullinia coriacea Casar., Serjania cissoides Radlk., S. suborbicularis Radlk. and Urvillea ulmacea Kunth in order to compare the taxonomic treatment with the available cytogenetic data. The significance of the results is also discussed in relation to previous studies of the tribe.
MATERIALS AND METHODS
The voucher specimens are deposited in the herbarium of the Instituto de Botánica del Nordeste (CTES), Corrientes, Argentina. The species studied and collections used are: We have studied the mitotic chromosomes in meristem cells of seedling root tips. The seeds were germinated in petri-dishes at 18ºC. Root tips were pretreated in 8-hydroxyquinoline 0.002 M for about 3 h at 18ºC, then fixed in 5: 1 absolute ethanol-lactic acid (FERNÁNDEZ 1973) At least ten metaphases were examined per population, selecting the five better for making idiograms. The length of chromosome arms and satellites were measured on drawings made with a camera lucida. Idiograms were drawn based on mean centromeric index (CI= short arm x 100 / total longitude of the chromosome) and arranged in order of decreasing size. Chromosome nomenclature followed LEVAN et al. (1964) , the symbols m, sm, st and t designate metacentric, submetacentric, subtelocentric and acrocentric chromosomes respectively. Satellites were classified according to BATTAGLIA (1955) .
The following parameters were estimated in each metaphase plate to characterize the karyotypes numerically: Where b and B are the mean length of short and long arms of each pair of homologous respectively; n is the number of homologous; s is the typical deviation and x the mean chromosome length.
Karyotype asymmetry was estimated using the average centromeric index and according to the A1 and A2 indices (ROMERO ZARCO 1986).
RESULTS AND DISCUSSION
The karyotypes of Paullinia coriacea, Serjania cissoides, S. suborbicularis and of the diploid cytotype of Urvillea ulmacea are described for the first time. Karyotypical data of these species are given in Table 1 . Mitotic metaphases and idiograms of the species studied are shown in Figs. 1 and 2, respectively.
Paullinia
Paullinia is one of the comparatively large genera of the tribe, comprising at present about 200 species, which extend from Mexico to northeastern Argentina, with one species, P. pinnata L., extending out to tropical Africa. In the tribe, Paullinia is recognized by the red capsules, arillated seeds and the triporated pollen. The genus, as treated by RADLKOFER (1931 RADLKOFER ( -1934 , consists of 13 sections based chiefly on fruit morphology. Despite the large size of the genus, there is still few chromosomal information. Chromosome numbers have heretofore been reported for only 7 species in 4 sections, all with 2n = 2x = 24 (MANGENOT and MANGENOT 1958; SEMPLE 1974; FERRUCCI 1981; GUERRA 1986; FERRUCCI and SOLÍS NEFFA 1997; FERRUCCI, 2000 Furthermore, some taxonomical implications can be drawn from the current karyomorphological analysis. In the sect. Phygoptilon (RADLKOFER 1931 (RADLKOFER -1934 , it has been proposed that P. coriacea, here studied, and P. racemosa are closely related species. Both species exhibit the same karyotype formulae, lack the t-type chromosomes present in P. elegans and P. meliaefolia, and have the most symmetrical karyotypes and the shortest chromosomes among Paullinia species. Therefore, these results would support their taxonomic treatment.
Serjania
Serjania, comprising ca. 231 species, is the largest genus of Paullinieae. The genus is distributed from southern United States to Uruguay and central Argentina. RADLKOFER (1931 RADLKOFER ( -1934 has delimited 12 sections based on fruit features. ACEVEDO-RODRÍGUEZ (1993) combined 8 of RALDKOFER's sections into one (Sect. Confertiflora) and created a new section, for a total of 6 sections. This genus is better known cytologically than other Paullinieae genera of comparable size. Cytological information is available for 43 species belonging to 11 sections of Raldkofer's system. All of the species for which chromosome numbers have been reported have 2n=24 (GUERVIN 1961; FERNÁNDEZ CASAS and FERNÁN-DEZ PIQUERAS 1981; FERRUCCI 1981; SARKAR et al. 1982; MAGLIO et al. 1984; HEMMER and MORAWETZ, 1990; ACEVEDO RODRÍGUEZ 1993; NOGUEIRA et al. 1995; FERRUCCI and SOLÍS NEF-FA 1997; SOLÍS NEFFA and FERRUCCI 1997; FER-RUCCI, 2000 ). The karyotypes were described for 21 of them belonging to 10 sections (HEMMER and MORAWETZ 1990; NOGUEIRA et al. 1995; SOLÍS NEFFA and FERRUCCI 1997; LOMBELLO and FORNI-MARTINS 1998) .
The karyotypes of S. cissoides, 2n=24=18m + 2sm + 4st (Figs. 1B, 2B ) and S. suborbicularis 2n=24=12m + 8sm + 4st (Figs. 1C, 2C ) studied in this paper, are the first description for both species. In their karyotypes, like those described in the genus, the predominance of m and sm chromosomes and the presence of st pairs has been noted. Furthermore, although in Serjania ttype chromosomes are often reported (HEMMER and MORAWETZ 1990; NOGUEIRA et al. 1995; SOLÍS NEFFA and FERRUCCI 1997; LOMBELLO and FORNI-MARTINS 1998) , this type of chromosome is not present in S. cissoides and S. suborbicularis.
Microsatellites have only been seen in some metaphases of S. suborbicularis, this feature is in accordance with previous reports of 1 to 3 pairs with microsatellite attached to the short or long arms of m-type and t-type chromosomes (HEM-MER and MORAWETZ 1990; NOGUEIRA et al. 1995; SOLÍS NEFFA and FERRUCCI 1997; LOMBELLO and FORNI-MARTINS 1998) , except S. hebecarpa for which one pair with macrosatellite were cited (SOLÍS NEFFA and FERRUCCI 1997) .
The chromosomes of Serjania are of a small (1-4 µm) and medium (4-12 µm) size according to LIMA DE FARÍA's classification (1980) , and this is true for S. cissoides and S. suborbicularis (Table 1) .
Furthermore, S. cissoides and S. suborbicularis, like the other Serjania species, show a moderate degreee of karyotype asymmetry and gradual differences in chromosome length (Table 1) , being the karyotype of S. cissoides the most symmetrical among all the species analized.
The results obtained in this paper as well as previous data (NOGUEIRA et al. 1995; SOLÍS NEF-FA and FERRUCCI 1997) show that, although the chromosome number, 2n=24, within Serjania appears to be constant, there is a considerable interspecific variation of chromosome length and karyotype asymmetry, suggesting a karyotypic evolutionary trend based on chromosome rearrangements.
Serjania cissoides and S. suborbicularis belong to section Syncoccus. Chromosome counts are available for only 6 of the ca. 40 species of the section, and the karyotypes of S. foveata Griseb., S. hebecarpa Benth. and S. meridionalis A. St.-Hil., A. Juss. & Cambess. have been described (NOGUEIRA et al. 1995; SOLÍS NEFFA and FER-RUCCI 1997) . Regarding karyotype characteristics obtained within the section, it can be noticed that karyotypic similarity between S. cissoides, studied in this paper, and S. hebecarpa (SOLÍS NEFFA and FERRUCCI 1997) is great, supporting their close taxonomical relathionship. Furthermore, the karyotypes of both species differ considerably from the usual Serjania karyotype pattern because they consist of m, sm and st chromosomes. Therefore, the karyotype asymmetry of these species is considerably less than in all other.
Urvillea
Urvillea comprises 17 species ranging from the southern United States to central Argentina. The karyological knowledge of the genus is also meager, chromosome counts are available for only 5 of its species. Basic numbers of x=11 and x=12 have been reported (FERRUCCI 1981 (FERRUCCI , 1991 NOGUEIRA et al. 1995; FERRUCCI 1997 a, b; LOMBELLO and FORNI-MARTINS 1998) providing an additional evidence for the distinctness of the two sections of Urvillea. The basic chromosome number x= 11 was found in the section Urvillea, while x=12 was found in U. laevis, sect. Stenelytron (FERRUCCI 1997b) . Furthermore, Urvillea is one of the 3 genera of Sapindaceae which shows polyploid species. Karyological investigation among species with x= 11 has shown the occurrence of diploid (2n=2x=22), tetraploid (2n=4x=44) and octoploid species (2n=8x=86).
The widespread species U. ulmacea is the unique species of the genus with two cytotypes 2n=2x=22 and 2n=8x=86, the last number cited indicate that polyploidy followed by aneuploidy changes has occurred in the evolution of this species (NOGUEIRA et al. 1995) .
The diploid cytotype of U. ulmacea here examined, 2n=2x=22, has a karyotype which consist of 16m + 6sm as shown in Figs. 1D and 2D . This species has a more symmetric karyotype, and the chromosomes show a mean chromosome length of 3.13 µm (Table 1) . Karyotypic data for the polyploid cytotype, 29 pairs of m-type, 13 pairs of sm-type and one pair of t-type chromosomes, were discussed previously (NOGUEIRA et al. 1995) . Our data for the diploid level differ from those reported by NOGUEIRA et al. (1995) since U. ulmacea present 8 pairs of m-type and 3 pairs of sm-type chromosomes, t-type chromosomes have not being observed. The polyploid cytotype exhibits shorter chromosomes, ranging from 0.64 to 2.4 µm, which is in agreement with the presence of smaller chromosomes in the polyploidy level. Nevertheless the degree of asymmetry is shared for both cytotypes.
Is interesting to point out that the other karyotype analyzed for the genus belongs to U. laevis Radlk. (FERRUCCI 1997; LOMBELLO and FORNI-MARTINS 1998) , karyological data of this one is in accordance with our results, both species, although differ in the basic number, present a proportional number of m-type and sm-type chromosomes without st-type and t-type chromosomes, and share the asymmetric degree of their karyotypes. In U. laevis, the chromosome size ranged from 2.5 to 6.57 µm and the karyotype show 9 pairs of m-type and 3 sm-type chromosomes, one pair of sm-type chromosomes bears a microsatellite in the short arm.
Finally, the results obtained in the species here studied are in agreement with general cytological features of Paullinieae species. As compared with the rest of the Sapindaceae, the whole tribe is characterized by lower chromosome numbers and by the presence of relatively large chromosomes which is unusual in Sapindaceae.
